WHATTS rT.ATMEDTS: 


^ • ^ ^afer transfer machine for transferring wafers from either of a first wafer 
cassette and a secondVafer cassette into the other, comprising: 



(a) a suppls^rt structure having a support surface for supporting the first and 
second wafer cassettes; 

(b) a first registration feature located in fixed relationship to the support 
surface for engaging a registration feature^ the first wafer cassette, and a second registration 
feature located in fixed relationship to th[e sty^poj^t^surface for engaging a registration feature of 
the second wafer cassette; 


(c) a carriage mechanism suppoi^d by and movable in opposite directions 
along a track mechanism that is supported in fixed relationship to the support structure; and 


(d) a first wafer pushing member rigidly^onnected to the carriage mechanism 
for engaging edges of semiconductor wafers in the first wafer^assette and pushing them out of 
the first wafer cassette into the second wafer cassette, and a second wafer pushing member 


s\f 


rigidly connected to the carriage mechanism for engaging edges of semiconductor wafers in the 
second wafer cassette and pushing them out of the second wafer cassette into the first wafer 
cassette. 
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2. A method of transferring wafers from either of a first wafer cassette and a second 
wafer cassette into the other wafer cassette, comprising: 

(a) supporting the first wafer cassette adjacent to and in ahgnment with the 
second wafer cassette such that wafer slots of the first wafer cassette are precisely ahgned with 
wafer slots of the second wafer cassette, one of the first and second wafer cassettes being loaded 
with semiconductor wafers and the other of the first and second wafer cassettes being empty; 

(b) supporting a First v^^fj^ pushing member and a second wafer pushing 
member by a mechanism for selectively moving the first wafer pushing member into and out of 
the first wafer cassette and also selectively moving the second wafer pushing member into and of 
the second wafer cassette; and \ 

(c) operating a mechanism to mVe the one of the first wafer pushing member 
and the second wafer pushing member which is closest to the semiconductor wafers in the loaded 
wafer cassette to engage the edges of the semiconductorVafers and push them out of the loaded 
wafer cassette into the empty wafer cassette. ' 


3. A wafer transfer machine for tfimsferring wafers from either of a first wafer 
cassette and a second wafer cassette having incomp^ible registration features into the other, 
comprising: 
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(a) a support plate having a top surface for supporting the first and second 


wafer cassettes; 
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(b) ^first registration boss attached to the top surface for extending upward 
into and engaging a registration feature of the first wafer cassette, and a second registration boss 
attached to the top surface f^r extending upward into and engaging a registration feature of the 
second wafer cassette; 

(c) a carriage supported by and movable in opposite directions along a track 
mechanism that is attached in fixed relationship to the support plate; and 

(d) a first wafer pushing member rigidly connected to the carriage for 
engaging edges of semiconductor wafers iAthe first wafer cassette and pushing them out of the 
first wafer cassette into the second wafer cassette, and a second wafer pushing member rigidly 
connected to the carriage for engaging edges of semiconductor wafers in the second wafer 
cassette and pushing them out of the second waferYassette into the first wafer cassette. 


1 4. The wafer transfer machine of claim 3 including^a handle attached to the carriage 

2 for manually moving carriage along the track mechanism to causeSone of the first and second 

3 wafer pushing members to push wafers fi'om one of the first and seco!(jd wafer cassettes into the 

4 other. 
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5. 15ie wafer transfer machine of claim 3 wherein the support plate, carriage, and the 
first and second wlafer pushing members are composed of plastic material. 


6. The wafer transfer machine of claim 3 wherein the track mechanism includes 
cylindrical first and second s^lide rods which are parallel to the top surface of the support plate 
and are parallel to each other. 


7. The wafer transfer machin^of claim 6 wherein the carriage includes parallel first 
and second cylindrical holes through which the first and second slide rods, respectively, extend 
to allow bidirectional sliding of the carriage alcmg the first and second slide rods. 


8. The wafer transfer machine of claim 3 whereiri the track mechanism and carriage 
are underneath the support plate, and wherein the support plate mcludes a first elongated slot 
through which the first wafer pushing member extends upward to adevel of wafers supported in 
the first wafer cassette, and wherein the support plate includes a seconl^ elongated slot through 
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5 which the first Wafer pushing member extends upward to a level of wafers supported in the 

6 second wafer cassette. 


1 9. The wafer transfer machine of claim 8 wherein the first and second wafer pushing 
y, \ 

^ members are supported by opposite ends of a push-pull rod extending through the third 
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bji cylindrical hole of the carriage and rigidly attached to the carriage. 
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1^ 1 10. The wafer transfer machine of cuiim 9 wherein the first wafer pushing member 

2 includes a first vertical section having a lower end rigidly attached to a first end section of the 

3 push-pull rod, a first horizontal section having a firsfSend attached to and integral with an upper 

4 end of the first vertical section and also having a secondend attached to and integral with a lower 

5 end of a second vertical section, and wherein the second wkfer pushing member includes a third 

6 vertical section having a lower end rigidly attached to a secon<l end section of the push-pull rod, 

7 a second horizontal section having a first end attached to and integral with an upper end of the 

8 third vertical section and also having a second end attached to and intfe^ral with a lower end of a 

9 fourth vertical section. \ 
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1 1 . The wafer transfer machine of claim 4 including an alignment knob attached to an 
edge of the support plate\n a location aligned with the handle when the carriage is located at a 
center position which allow\ placing and removal of the first and second wafer cassettes in 
engagement with the first and\econd registration bosses, respectively, and allows removal of the 
first and second wafer cassettes fi^om the support plate. 


12. The wafer transfer machine of claim 8 including first, second, third, and fourth 
legs supporting first, second, third, and fourth comer portions of the support plate, respectively, 
wherein opposite ends of the first slide rod engage and are supported by the first and fourth legs, 
respectively, and wherein opposite ends of the second sK^e rod engage and are supported by the 
second and third legs, respectively. 


13. A wafer transfer machine for tran^j^mng wafers fi-om either of a first wafer 


cassette and a second wafer cassette having incomj^^^^bfe^ features into the other, 


compnsmg: 
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4 (a) sudport means for supporting the first and second wafer cassette; 

5 (b) registration means attached to the support means for extending upward 

6 into and engaging registration features of the first wafer cassette and the second wafer cassette; 

7 (c) a track mechanism and means for supporting the track mechanism in fixed 

8 relationship to the support plate; \ 

(d ) carriage means for movement in opposite directions along the track 

"M) mechanism; and \ 
5 \ 

II (e) first wafer pushing means supported by the carriage means for engaging 

s y \ 

•J{2 edges of semiconductor wafers in the first wafer cassette and pushing them out of the first wafer 
d \ 

ii3 cassette into the second wafer cassette in response to movement of the carnage means along the 

14 track mechanism in a first direction, and a second wafer pushing means supported by the carriage 

15 means for engaging edges of semiconductor wafeVs in the second wafer cassette and pushing 

16 them out of the second wafer cassette into the first wafer cassette in response to movement of the 

1 7 carriage means along the track mechanism in a second direction. 
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A method of transferring wafers from either of a first wafer cassette and a second 
wafer cassette having incompatible registration features into the other wafer cassette, comprising 

(a) ^pporting the first wafer cassette on a support plate in registration with a 
first registration boss extehding into and engaging a registration feature of the first wafer 
cassette, and supporting the Isecond wafer cassette on the support plate in registration with a 
second registration boss extending into and engaging a registration feature of the second wafer 
cassette, one of the first and seco'hd wafer cassettes being loaded with semiconductor wafers and 
the other of the first and second wa^erMssettes being empty; 

(b) supporting a first wafer pushing member and a second wafer pushing 
member by means of a carriage supported and movable in opposite directions along a track 
mechanism; and 


(c) moving the carriage in a direction that causes one of the first wafer 
pushing member and the second wafer pushing memb^ which is closest to the semiconductor 
wafers in the loaded wafer cassette to engage the edges ofUhe semiconductor wafers and push 
them out of the loaded wafer cassette into the empty wafer cassette. 
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15. The method of^aim 14 further including moving the carriage to a centered 
position that allows removal of the^st and second wafer cassettes from the support plate. 


^16^ A machine for transferring wafers from either of a first wafer cassette and a 
second wafer cassette into ^e other wafer cassette, comprising: 

(a) means fonsupporting the first wafer cassette adjacent to and in alignment 
with the second wafer cassette sucn. that wafer slots of the first wafer cassette are precisely 
aligned with wafer slots of the second wafer cassette, one of the first and second wafer cassettes 
being loaded with semiconductor wafersyaijd^e^other of the first and second wafer cassettes 
being empty; 

(b) means for supporting a first \^fer pushing member and a second wafer 
pushing member by a mechanism for selectively movingsthe first wafer pushing member into and 
out of the first wafer cassette and also selectively moving tnb^second wafer pushing member into 
and of the second wafer cassette; and 


(c) means for moving the one of the first wafer pusmHg member and the 
second wafer pushing member which is closest to the semiconductor wafersSin the loaded wafer 
cassette to engage the edges of the semiconductor wafers and push them out of t^e loaded wafer 
cassette into the empty wafer cassette. 
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